THE ANNALS 


of 
PROBABILITY 


AN OFFICIAL JOURNAL OF 
THE INSTITUTE OF MATHEMATICAL STATISTICS 


VOLUME 9 


1981 


Al 


| 


q 


CONTENTS OF VOLUME 9 
ARTICLES AND SHORT COMMUNICATIONS 
Special Invited Papers 


FREED, KARL F. Polymers as self-avoiding walks .............. 537-556 
GoopDMAN, V., KUELBS, J. AND ZINN, J. Some results on the LIL in 

Banach space with applications to weighted empirical processes 713-752 
KUuELBs, J., ZINN, J. AND GOODMAN, V. Some results on the LIL in 

Banach space with applications to weighted empirical processes 713-752 
PRuITT, WILLIAM E. General one-sided laws of the iterated logarithm 1-48 
SPITZER, FRANK. Infinite systems with locally interacting components 349-364 
ZINN, J., GOODMAN, V. AND KUELBS, J. Some results on the LIL in 

Banach space with applications to weighted empirical processes 713-752 

Articles and Short Communications 

ARAUJO, ALOISIO, GINE, EVARIST, MANDREKAR, V. AND ZINN, JOEL. 

On the accompanying laws theorem in Banach spaces ......... 202-210 
ARRATIA, RICHARD. Limiting point processes for rescaling of coalescing 

and annihilating random walkson Z?................. 909-936 
ASTBURY, KENNETH. Order convergence of martingales in terms of 

countably additive and purely finitely additive martingales ..... 266-275 
BaRLow, M. T. Construction of a martingale with given absolute 

BECKER, M. E. Multiparameter groups of measure-preserving transfor- 

mations; a simple proof of Wiener’s ergodic theorem ....... 504-509 
BERBEE, HENRY. On covering single points by randomly ordered 

BICHTELER, KLAUus. Stochastic integration and L?-theory of 

BINGHAM, N. H. Tauberian theorems and the central limit theorem 221-231 
BLACKWELL, D. Borel sets via games ........................ 321-322 
BLocK, HENRY W. AND SAVITS, THOMAS H. Multidimensional IFRA 

BRAMSON, MAURY AND GRAY, LAWRENCE. A note on the survival of 

the long-range contact process ................... 885-890 
BRAMSON, MAURY AND GRIFFEATH, DAvID. On the Williams- Bjerknes 

tumour growth modelI ................ 173-185 
BRAMSON, MAURY AND NEIDHARDT, ARNOLD. Thin but unavoidable 

BROWN, MARK. Further monotonicity properties for specialized r re- 

BURGESS, JOHN P. AND MAULDIN, R. DANIEL. Conditional distributions 


BURKHOLDER, D. L. A geometrical characterization of Banach spaces 
in which martingale difference sequences are unconditional .. 997-1011 
iii 


a 


iv CONTENTS OF VOLUME 9 


BYCZKOWSKI, T. AND Zak, T. Asymptotic properties of semigroups of 

CHERNICK, MICHAEL R. A limit theorem for the maximum of autore- 

gressive processes with uniform marginal distributions ......... 145-149 
CHERNOFF, HERMAN. A note on an inequality involving the normal 

COHEN, JoEL E. A geometrical representation of a ‘stochastic matrix: 


Cox, J. THEODORE AND DURRETT, RICHARD. Some limit theorems for 

percolation processes with necessary and sufficient conditions .. 583-603 
CsORGO, M. AND STEINEBACH, J. Improved Erdos-Rényi and strong 

approximation laws for increments of partial sums ....... 988-996 
CsORGO, SANDOR. Limit behavior of the empirical characteristic 

DE ACOSTA, ALEJANDRO. Inequalities for B-valued random vectors 

with applications to the strong law of large numbers ..... 157-161 
DEMKO, STEPHEN AND HILL, THEODORE P. Decision processes with 

Devroye, Luc. Laws of the iterated logarithm for order statistics of 

DuRRETT, RICHARD AND Cox, J. THEODORE. Some limit theorems for 

percolation processes with necessary and sufficient conditions .. 583-603 
DurRRETT, RICHARD AND LIGGETT, THOMAS M. The shape of the limit 

set in Richardson’s growth model .......................... 186-193 
EAGLESON, G. K. An extended dichotomy theorem for sequences of 

ELTON, JOHN. A law of large numbers for identically distributed 

EMBRECHTS, PAUL AND GOLDIE, CHARLES M. Comparing the tail of an 

infinitely divisible distribution with integrals of its Lévy measure 468-481 
ENGLUND, GUNNAR. A remainder term estimate for the normal ap- 

proximation in classical occupancy ........................ 684-692 
ERICKSON, Roy V. Lipschitz smoothness and convergence with appli- 

cations to the central limit theorem for summation processes. . 831-851 


FEIGIN, PAUL D. AND Passy, URy. The geometric programming dual 
to the extinction probability problem in simple branching 


GINE, EVARIST, MANDREKAR, V., ZINN, JOEL AND ARAUJO, ALOISIO. 


On the accompanying laws theorem in Banach spaces ......... 202-210 
GLOVER, JOSEPH. Raw time changes of Markov processes .......... 90-102 
GLOVER, JosEPH. Applications of raw time-changes to Markov 


GOLDIE, CHARLES M. AND EMBRECHTS, PAUL. Comparing the tail of 
an infinitely divisible distribution with integrals of its Lévy 


CONTENTS OF VOLUME 9 


GOLDSTEIN, MARTIN I. AND Hoppe, FRED M. Necessary and sufficient 
lifetime conditions for normed convergence of critical age-de- 
pendent processes with infinite variance ..................... 

GOTzE, F. On Edgeworth expansions in Banach spaces ............ 

GRAY, LAWRENCE AND BRAMSON, Maury. A note on the survival of 
the long-range contact process ........ 

GRIFFEATH, DAVID AND BRAMSON, Maury. On the Williams-Bjerknes 
tumour growth modell .................... 

GROENEBOOM, PIET AND SHORACK, GALEN R. Large deviations of 
goodness of fit statistics and linear combinations of order 

HAHN, G. AND KLass, MICHAEL J. The multidimensional 
central limit theorem for arrays normed by affine 

HALL, PETER AND HEYDE, C. C. Rates of convergence in the martingale 

Hanson, D. L. AND Russo, RALPH P. On the law of large numbers 

HARRIS, THEODORE E. Brownian motions on the homeomorphisms of 

HARRISON, J. MICHAEL AND REIMAN, MaRrTIN I. Reflected Brownian 

HarRISON, J. M. AND SHEPP, L. A. On skew Brownian motion 

HALL, PETER. A converse to the Spitzer-Rosén theorem ......... 

HANNUM, ROBERT C., HOLLANDER, MYLES AND LANGBERG, NAFTALL. 
Distributional results for random functionals of a Dirichlet 

HELLAND, INGE S. Minimal conditions for weak convergence | to a 
diffusion process on the lime’... . 

HELMERS, R. A Berry-Esseen theorem for linear combinations of order 

HEYDE, C. C. AND HALL, PETER. Rates of convergence in the martingale 

HILL, THEODORE P. AND DEMKO, STEPHEN. Decision processes with 

HOLLANDER, MyYLes, LANGBERG, NAFTALI A. AND HANNUM, ROBERT 
C. Distributional results for random functionals of a Dirichlet 

Hoist, Lars. On convergence of the coverage by random arcs on a 
circle and the largest spacing. 

Host, Lars. Some conditional limit theorems in exponential 

HopPE, FRED M. AND GOLDSTEIN, MARTIN I. Necessary and sufficient 
lifetime conditions for normed convergence of critical age-de- 
pendent processes with infinite variance ..................... 

HuDSON, WILLIAM N. AND Mason, J. Davip. Operator- stable distri- 


490-497 
852-859 


885-890 


173-185 


971-987 


611-623 


395-404 
513-519 


232-254 


302-308 


309-313 


633-641 


665-670 


429-452 


342-347 


395-404 


293-301 


665-670 


648-655 


818-830 


490-497 


! 

| 


vi CONTENTS OF VOLUME 9 


butions on R? with multiple exponents ...................... 
IRLE, ALBRECHT. Transitivity in problems of optimal stopping ...... 
KaLikow, STEVEN A. Generalized random walk in a random 
KALLENBERG, OLAV. Splitting at backward times in regenerative sets 
KIEFFER, JOHN AND RAHE, MAURICE. Selecting universal partitions in 
Kass, MICHAEL J. A method of approximating expectations of func- 
tions of sums of independent random variables ............... 
Kass, MICHAEL J. AND HAHN, MARJORIE G. The multidimensional 
central limit theorem for arrays normed by affine 
KUuELBs, J. When is the cluster set of S,/a, empty? ............... 
Kurtz, THomas G. The central limit theorem for Markov chains .. . 
LANDERS, DIETER AND ROGGE, LOTHAR. The natural median ..... 
LANGBERG, NAFTALI A., HANNUM, ROBERT C. AND HOLLANDER, 
MyLeEs. Distributional results for random functionals of a Dirichlet 
Le JAN, Yves. On the jumps of time changed diffusions ......... 
LEPAGE, RAOUL, WOODROOFE, MICHAEL AND ZINN, JOEL. Conver- 
gence to a stable distribution via order statistics .............. 
LiGGETT, THOMAS M. AND DuRRETT, RICHARD. The shape of the limit 
set in Richardson’s growth model 
Lin, T. F. Multiple integrals of a homogeneous process with indepen- 
LORENZEN, THOMAS J. Optimal stopping with sampling cost: the sec- 
MANDREKAR, V., ZINN, JOEL, ARAUJO, ALOISIO, AND GINE, EVARIST. 
On the accompanying laws theorem in Banach spaces ......... 
Marcus, MICHAEL B. Weak convergence of the empirical characteristic 
Mason, Davip M. Bounds for weighted empirical distribution 
Mason, J. Davip AND Hupson, WILLIAM N. Operator- -stable distri- 
butions on R* with multiple exponents ...................... 
MAULDIN, R. DANIEL AND BURGESS, JOHN P. Conditional distributions 
MILLAR, P. W. Comparison theorems for sample function growth . 
MITRA, SHASHANKA S. Distribution of symmetric stable laws of index 


Nair, K. AlyYAPPAN. Asymptotic distribution and moments of normal 
extremes 


NEwMaN, C. M. AND WRIGHT, A. L. An invariance principle for 


482-489 
642-647 


753-768 
781-799 


705-709 
413-428 
611-623 
377-394 


557-560 
1041-1042 


665-670 


1043-1044 


624-632 


186-193 


529-532 


167-172 
604-610 


202-210 


194-201 


881-884 


482-489 


902-906 
330-334 


710-711 


150-153 


154-156 


NEIDHARDT, ARNOLD AND BRAMSON, MAurRY. Thin but unavoidable 
— 


CONTENTS OF VOLUME 9 Vii 
NISHIOKA, Kunto. The degenerate Neumann problem and degenerate 
diffusions with Venttsel’s boundary conditions ............... 103-118 
OKAZAKI, YOSHIAKI. Bochner’s theorem on measurable linear func- 
PAKSHIRAJAN, R. P. AND VASUDEVA, R. A functional law of the 
interated logarithm for a class of subordinators ............... 1012-1018 


Passy, URY AND FEIGIN, PAUL D. The geometric programming dual 
to the extinction probabilty problem in simple branching 


PERKINS, Epwin. A global intrinsic characterization of Brownian local 
PITMAN, J. W. AND RoGers, L. C. G. Markov functions ........... 573-582 
PitTEL, B. G. Limiting behavior of a process of runs ........... 119-129 
PITTENGER, A. O. Regular birth times for Markov processes ....... . 769-780 
Pruitt, WILLIAM E. The growth of random walks and Lévy 
RAHE, MAURICE AND KIEFFER, JOHN C. Selecting universal partitions 
RAMACHANDRAN, D. A note on regular conditional probabilities in 
REIMAN, MARTIN I. AND HARRISON, J. MICHAEL. Reflected Brownian 
Reiss, R.-D. Approximation of product measures with an application 
RITTER, GRANT A. Growth of random walks conditioned to stay 
ROGGE, LOTHAR AND LANDERS, DIETER. The natural median ....... 1041-1042 
Rocers, L. C. G. Characterizing all diffusions with the 2M-X 
RoGers, L. C. G. AND PITMAN, J. W. Markov functions ........... 573-582 
ROSALSKY, ANDREW AND TEICHER, HENRY. A limit theorem for double 
Ross, SHELDON M. Generalized Poisson shock models ............ 896-898 
RUSCHENDORF, LUDGER. Ordering of distributions and rearrangement 
Russo, RALPH P. AND HANSON, D. L. On the law of large numbers . 513-519 
SAMUELS, STEPHEN M. AND STEELE, J. MICHAEL. Optimal sequential 
selection of a monotone sequence from a random sample ...... 937-947 
Sato, Hrrosui. Gaussian measurable dual and Bochner’s theorem . 656-662 
SAVITS, THOMAS H. AND BLOCK, HENRY W. Multidimensional IFRA 
SHENKER, M. The mean number of real roots for one class of random 
SHEPP, L. A. AND HARRISON, J. M. On skew Brownian motion ..... 309-313 


SHORACK, GALEN R. AND GROENEBOOM, Piet. Large deviations of 


Vili CONTENTS OF VOLUME 9 


goodness of fit statistics and linear combinations of order 


STEELE, J. MICHAEL. Subadditive Euclidean functionals and nonlinear 

growth in geometric probability ............................ 365-376 
STEELE, J. MICHAEL AND SAMUELS, STEPHEN M. Optimal sequential 

selection of a monotone sequence from a random sample ...... 937-947 
STEINEBACH, J. AND CsORGO, M. Improved Erdos-Rényi and strong 

approximation laws for increments of partialsums ............ 988-996 
TAKAHATA, HIROSHI. L..-bound for asymptotic normality of weakly 

dependent summands using Stein’s result .................. 676-683 
TEICHER, HENRY AND ROSALSKY, ANDREW. A limit theorem for double 

TEUGELS, JozEF L. Limit theorems on order statistics .............. 868-880 
ULBRICHT, RALF. Weighted sums of independent indentically distrib- 


VASUDEVA, R. AND PAKSHIRAJAN, R. P. A functional law of the iterated 

logarithm for a class of subordinators ....................... 1012-1018 
WASHBURN, ROBERT B. JR., AND WILLSKY, ALAN S. Optimal sampling 

of submartingales indexed by partially ordered sets ........... 957-970 
WILLSKY, ALAN S. AND WASHBURN, JR., ROBERT B. Optional sampling 


of submartingales indexed by partially ordered sets ........... 957-970 
WHITTLE, P. Arm-acquiring bandits 284-292 
WooDROOFE, MICHAEL, ZINN, JOEL AND LEPAGE, RAOUL. Conver- 

gence to a stable distribution via order statistics .............. 624-632 
WRIGHT, A. L. AND NEWMAN, C. M. An invariance principle for 

WRIGHT, F. T. The empirical discrepancy over lower layers and a 

Yu, Kai Fun. Note on a theorem of Woodroofe’s ................ 1030-1033 
Zak, T. AND ByczkKowskI, T. Asymptotic properties of semigroups of 

ZAKAI, MOSHE. Some classes of two parameter martingales......... 255-265 
ZEEPHONGSEKUL, P. Laplace functional approach to point processes 

eoourting in a > . 1034-1040 


ZINN, JOEL, ARAUJO, ALOISIO, GINE, EVARIST AND MANDREKAR, V. 

On the accompanying laws theorem in Banach spaces ......... 202-210 
ZINN, JOEL, LEPAGE, RAOUL AND WOODROOFE, MICHAEL. Conver- 

gence to a stable distribution via order statistics .............. 624-632 


Notes 


PyYKE, RONALD AND SCHAUFELE, RONALD A. Correction to “The 

existence and uniqueness of stationary measures for Markov- 

SCHAUFELE, RONALD A. AND PYKE, RONALD. Correction to “The 

existence and uniqueness of stationary measures for Markov- 


— 


4 


